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DNA sequence comparison of the wild type "gag" gene (Seq.lD2) against the 
codon-optimized "gag" gene (Seq.lDS). 

ATGGGCCAAACTATAACTACCCCCTTGAGCCTCACCCTCAACCACTGGTCTGAGGTTCAG 
„ „ „ „ „ „ „ „G„ „ c" " C" " C" " " " " " C" " " " " " " G" " " " " G" " " " " " " " " AGC" " " " "G" " " 

1 GCACGGGCCCGTAATCAGGGTGTCGAAGTCCGGAAAAAGAAATGGATTACACTGTGTGAA 
1 „ „cp,u « ..... "A"G" "C" " " " " C" "G" "G" "GA" " "G" " " " "G" " " « " C" "C" " " " "C" "G 

2 1 GCCGAATGGGTAATGATGAATGTAGGTTGGCCCCGAGAAGGAACTTTCACCATTGACAAT 
_.. „ .mil II II II n II 117V linn nfin tinn nr" >' " " " " " "C!" " " " "C 



'"A"G""G""C""C«" 

181 ATTTCACAGGTCGAGGAGAGAATCTTCGCCCCGGGGCCATATGGACACCCAGATCAAATC 

181 " "CAGC G -G" ■ " " "C" "C" "C" "C" "C C" "C" "G" " " 

241 CCTTATATTACCACGTGGAGATCCCTAGCCACAGACCCCCCTCCATGGGTTCGCCCATTC 

241 " "C" "C" "C" " " " "C" " " " "GAG" " "6" " ' C" " " " " " " "C" "C" " " " "GA"G" "C" " " 

301 CTACCCCCTCCTAAGCATCCCAGGACAGATCCTCCCGAGCCTCTTTCGCCGCAACCTCTT 

301 .1 "G" " " " "C" "C" " " " "C" " " " " « « "C" "C" "C" " " " " " " "C" "GAGC" "C" "G" "C" "G 

361 GCGCCGCAACCC_TC_TTCCCCCCA_CCCCGTCCTCTACCCCGTTCTCCCCAAACCAGAC 

361 " "C" "C" "G" " "AG"GCC" " " " " " "T"AG"AG" " "G" " " " " " " "G" "G" " " " "G" "C" " " 

418 CCCCCCAAGGCGCCTGTATTACCACCCAATCCTTCTTCCCCTTTAATTGATCTCTTAACA 
4 21 ,1 1, 1. .1 .1 .1 .Ml .1 .1 c .". C " " GC " G " " C " " " " " C " " CAGCAG" " " CO " G " " C " " C " " GC " G " " C 

4 7 8 GAAGAGCCACCTCCCTATCCTGGGGGTCACGGGCCAACACCGCCGTCAGGCCCTAGAACC 
481 "G" " " " "C" "C" « " " "C" "C" «C" "C" " " " "C" " C" "C" "C" "CAGC" " " " "C" "G" " " 

538 CCAACTGCCTCCCCGATTGCCATCCGGCTGCGAGAACGACGAGAAAATCCAGCTGAGAAA 
541 " "C" "C" " "AG" " "C" "C" " " "G"A" " " " "A"G" "GA"GA"G" "G" "C" "C" "C" " " " "G 

598 TCTCAAGCCCTCCCCTTAAGGGAAGACCCAAACAACAGACCCCAGTACTGGCCATTCTCG 
601 AGC" "G" " " " "G" " "C"G" " " " "G" " " " " C" " " " " " " "G" " " " " " " " " " " " " "C" " "AGC 

658 GCCTCTGACCTGTACAATTGGAAATTGCATAA_CCCCCCTTTCTCCCAGGACCCA6TGGC 
661 " " "AGO" " " " " " " " " " " C" " " "GC" " " " C " " C " " " " " " " "_"AG" " " " " " " " " C" " " " " 

717 CCTAACTAACCTAATTGAGTCCATTTTAGTGACACATCAGCCAACCTGGGAC6ACTGCCA 
720 " " "G" "C" « " " "G" " C« " "AG" " "CC"G" " " " «C" "C" " " " "G" " " " " " " " " " " " " " " " " 

777 ACAGCTCTTACAGGCTCTCCTGACGGCAGAGGAGAGACAAAGGGTCCTCCTTGAAGCCCG 
780 G" ""■ " "GC"6" " " ""C" "G" " " " "C" "C" " " " " " " "G" "G* " " " "G" "G" "G" "G" " "A" 

837 AAAGCAAGTTCCAGGCGAGGACGGACGGCCAACCCAGCTGCCCAATGTCGTTGACGAGGC 
840 G" " " " "G" "G" "C" " " " " " " " " " "OA" " " "C" " " " " " " " " " " " " "C" "6" "G" " " " " " " " 

897 TTTCCCCTTGACCCGTCCCAACTGGGATTTTTGTACGCCGGCAGGTAGGGAGCACCTACG 
900 C" " " " " "C " " " "A"G" " " " " " " " " " "C" " C" " C" "C" "C" "C" "C" " " " " " " " " " "GA" 

95 7 CCTTTATCGCCAGTTGCT6TTAGCGGGGCTCCGCGGGGCTGCAAGACGCCCCACTAATTT 
960 G""G""CA"G' c" " " " " C"G" " C" " C" "GA"G" "C" " C" " C" "GA"G" " " " "C" "CC" 

1017 GGCACAGGTAAAGCAAGTTGTACAAGGGAAAGAGGAAACGCCAGCCTCATTCTTAGAAAG 
1020 " " "C" " " " "G" " " " "G" "G" "G" "G" "C" "G" " " " «G" "A" "C" " "AGC" " "C"G" "G" " 

1077 ATTAAAAGAGGCTTACAGAATGTATACTCCCTATGACCCTGAGGACCCAGGGCAGGCTGC 
1 0 8 0 GC " G " " G " " " " " C " " " " " G " " " " " C " " C " " " " " C " " " " " C " " " " " " " " C " " C " " " " " CA " 

113 7 TAGTGTTATCCTGTCCTTTATCTACCAGTCTAGCCCGGACATAAGAAATAAGTTACAAAG 

114 0 c "" C "" G """""" AG """ C """"""""" AGC """"" C " " " " C " " G " " C " " " C " G " " G " " 
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SeQlD2 1197 GCTAGAAGGCCTACAGGGGTTCACACTGTCTGATTTGCTAAAAGAGGCAGAAAAGATATA 

SeqIDS 1200 G" "G" " " " "G " "C 'C AGC" "CC" " " "G" "G" " " " "C" "G C" " 

SeqID2 12 5 7 CAACAAAAGGGAAACCCCAGAGGAAAGGGAAGAAAGATTATGGCAGCGGCAGGAAGAAAG 

SeqIDS 1260 " " " " " "G" " G" "A" "C 'G' "G" "G" "GC-G" " " " " "A ' " " " "G" "G" " 

SeqID2 1317 AGATAAAAAGCGCCATAAGGAGATGACTAAAGTTCTGGCCACAGTAGTTGCTCAGAATAG 

S eqIDS 13 2 0 G "" C G A " G C """"""""""" C G G "" " " " " -"■ C " " G " " G " " C " " " " " C " " 

SeqID2 1377 AGATAAGGATAGAGGGGAAAGTAAACTGGGAGATCAAAGGAAAATACCTCTGGGGAAAGA 

SeqIDS 1380 G" "C C" "G" "C" "G" "C" "G "C" "C""G G" "C" "C C" "G" " 

SeqID2 143 7 CCAGTGTGCCTATTGCAAGGAAAAGGGACATTGGGTTCGCGATTGCCCGAAACGACCCCG 

SeqID5 1440 " " " "C ' " "C ' 'G C""C" " GA-G" "C"" " " C""GA"G« ■■ "A" 

SeqID2 14 97 GAAGAAACCCGCCAACTCCACTCTCCTCTAA 

SeqIDS 1500 " " " " " "G" " " " " " " " "AG" " "C" "G" "G" "G 
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DNA sequence comparison of the wild type „env" (gp70 region from Seq.lDI) 
against the codon- and signal optimized „env" gene (gp70; Seq.lDS). 

1 ATGGAAAGTCCARCGCACCCAAAACCCTCTAAAGATAAGACTCTCTCGTGGAACTTAGCG 
1 " " " " "GTCC""C" "C" " " " "C" "G" " " " "C" "G" "C" " "C" "G" "C" " " " " ''A"G"T" 

6 1 TTTCTGGTGGGGATCTTATTTACAATAGACATAGGAATGGCCAATCCTAGTCCACACCAA 
61 „ „ C T. n u c " " " C " G " " c •"' C " " T " " " " " T " " C"" " '< " " " C " " CTCC C " C " GG 

12 1 ATATATAATGTAACTTGGGTAATAACCAATGTACAAACTAACACCCAAGCTAACGCCACC 

121 " "C" "C" " ' G" "C" " " "G" "C" " " '■ " " "G" "G" "C" " " " " "G" "C" "T" " ' 

181 TCTATGTTAGGAACCTTAACCGATGCCTACCCTACCCTACATGTTGACTTATGTGACCTA 
1 Rl ■ " C"G" " C" " " C"G" "A" " " " "A" " " " " C" " " " "G" " " " "G" " " C"G" " •> " " " " "G 
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241 GTGGGAGACACCTGGGAACCTATAGTCCTAAACCCAACCAATGTAAAACACGGGGCACGT 
241 .. "G" " « " " " " " " "G" "C" "TCCG" "G" " " " "C" " " " " " " "G" "G" "T" " " « "CA"G 

301 TACTCCTCCTCAAAATATGGATGTAAAACTACAGATAGARAAAAACAGCAACAGACATAC 
301 " " n '1 n n " " " nc" "G" " " " "C" "C" "G" "C" " " " "C'-G" "G" "G" " " " "G" " " " "C" " " 

361 CCCTTTTACGTCTGCCCCGGACATGCCCCCTCGTTGGGGCCAAAGGGAACACATTGTGGA 
361 ,> n „ c .M, T " " G » „ >, T " " C " " " " " " " " " " " CC " " " " C " " C " " " " " C " " C " " C " " " " " G 

421 GGGGCACAAGATGGGTTTTGTGCCGCATGGGGATGTGA6ACCACCGGAGAAGCTTGGTGG 
421 ri >i " " " C" "G" " " " "C" "C" " " •"■T" "C" " " " "C" " n n liA" n « n "G" "G'"'C" " ■• " " " 

4 81 AAGCCCACCTCCTCATGGGACTATATCACAGTAAAAAGAGGGAGTAGTCAGGAOVATAGC 
4gi H „ .. .. 1. .. .. .. .. .. » c" " " •■ '■ " "C" " " '" " " " "6" "G" "G" "CTCCTCC" " " " " " " "CTC" 

541 TGTGAGGGAAAATGCAACCCCCTGGTTTTGCAGTTCACCCAGAAGGGAAGACAAGCCTCT 
541 M n >. „ „ I. c" "G" " " " " " " " " " " " " "GO " " " " " " " " " " " " " " " " " " " C" "G" "G" " " " " C 

601 TGGGACGGACCTAAGATGTGGGGATTGCGACTATACCGTACAGGATATGACCCTATCGCT 
601 " n " "T" "C« "C" " " " " " " " " " "CC" "A"G" "G" " "A"G" " " " "C" " " " " " " "C" "T" "C 

651 TTATTCACGGTGTCCCGGCAGGTATCAACCATTACGCCGCCTCAGGCAATGGGACCAAAC 
661 C"G" " " " "A" " " "A" " " " " " "G" "C" " " " "C'-C" "C""C" " " " "C" " " " "C" "C" " " 

721 CTAGTCTTACCTGATCAAAAACCCCCATCCCGACAATCTCA^ACT^GGGTCCAAAGTGGCG 
721 " "G" "GC"G" " " " "C" "G" "G" " " " "C" " " A"6" "G" "C" "G" " " " "C" " « " "G" " " " "C 

781 ACCCAGAGGCCCCAAACGAATGAAAGCGCCCCAAGGTCTGTTGCCCCCACCACCATGGGT 
781 ti .. n n ,. n .< .. .. i. ii .. ..Q" "C" " " " "GTCT" « " " "C" " " " " " " "G" " " " " " " " " " " " " " " " "C 

841 CCCAAACGGATTGGGACCGGAGATAGGTTAATAAATTTAGTACAAGGGACATACCTAGCC 
841 " .> n n HQA" " " " " " "C" "A" "G" "C" " "C"G" "C" "CC"G" "G" "G" " C" "C" " " " "G" " " 

901 TTAAATGCCACCGACCCCAACAAAACTAAAGACTGTTGGCTCTGCCTGGTTTCTCGACCA 
901 C"G" " " " " " " "A" " " " " " " " " " "G" "C" "G" " " " "C" "" " "G" " " " " " " "G" "CA"G" "C 

961 CCCTATTACGAAGGGATTGCAATCTTAGGTAACTACAGCAACCAAACAAACCCCCCCCCA 
961 " " " " "C" "T" "6" "C" " " " "C" " "C"G" "C" " " " " "TC" "" " ""G" "C" " " " " " "" " " "C 

1021 TCCTGCCTATCTACTCCGCAACACAAACTAACTATATCTGAAGTATCAGGGCAAGGAATG 
1021 " " " " " " " «G" "C" "C" "C" "G" " " " "G" "G" "C" "C" " " " "G""G" "T" "C" "G" "C" " " 

1081 TGCATAGGGACTGTTCCTAAAACCCACCAGGCTTTGTGCAATAAGACACAACAGGGACAT 
1081 n n n „„ T C A "" G "" C "" G """"""""""" CC C """"" C G """"" C "" C 

1141 ACAGGGGCGCACTATCTAGCCGCCCCCAACGGCACCTATTGGGCCTGTAACACTGGACTC 
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SealDll 12 01 ACCCCATGCATTTCCATGGCGGTGCTCAATTGGACCTCTGATTTTTGTGTCTTAATCGAA 

SeqIDS 1201 ' C C T G--C C""C"' GC"G""T""G 

SeqIDll 1261 TTATGGCCCAGAGTGACTTACCATCAACCCGAATATGTGTACACACATTTTGCCAAAGCT 

SeqIDS 1261 C"G" " " " " " " "G" " " " "C" " « " "C" "G" "T" "G" " " " " " " " "" "C" "C" " " " " " " "G" " " 

SeqIDll 13 21 GTCAGGTTCCGAAGAGAACCAATATCACTAACGGTTGCCCTTATGTTGGGAGGACTTACT 

SeqIDS 1321 " "G" " ' 'A-G" "G" "G" "C" "C" "C" "G" "A" "G" G" " "C" " " "G" "C" "G" "A 

SeqIDll 13 81 GTAGGGGGCATAGCCGCGGGGGTCGGAACAGGGACTAAAGCCCTCCTTGAAACAGCCTGA 

SeqIDS 1381 " "G" " " " " " " "T" "T" "T" '■ " " "G" "C" " " " "C" "C" "6" " -G" "G" " " " " " " " " " " " 
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Fig. 6 DNA sequence comparison of the wild type „env" gene (Seq.lDI ) against the codoi> 
and signal optimized „env" gene(gp85) (Seq.lD7), 
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6 1 TTTCTGGTGGGGATCTTATTTACAATAGACATAGGAATGGCCAATCCTAGTCCACACCAA 
61 „ „c" " " " " " "C" " "C"G" "C" "C" "T" " " " "T" "C"" "" "" ""C" "CTCC" "C"C" "GG 

121 ATATATAATGTAACTTGGGTAATAACO^TGTACaAACTAACACCCAAGCTAACGCCACC 
121 " "C" "C" " " " "G" "C" " "G""C ' ' "G" "G" "C" " " " " " " "G" "C" "T" '■ « " " " 

181 TCTATGTTAGGAACCTTAACCGATGCCTACCCTACCCTACATGTTGACTTATGT6ACCTA 
igi M u n n n .. c"G" " C" " " C"G" "A" " " " "A" '' " " " C" " " " "G" " " " "G" " " C"G" " " '■ " " " "G 

241 GTGGGAGACACCTGGGAACCTATAGTCCTAAACCCAACCAATGTAAAACACGGGGCACGT 
241 .. .. .-G" " " " " « " " " " "G" "C" "TCCG" "G" " " " "C" " " " " " " "6" "G" "T" " " " "CA-'G 

301 TACTCCTCCTCAAAATATGGATGTAAAACTACAGATAGAAAAAAACAGCAACAGACATAC 
301 M 1, rt n 1. .. .. .. .. nc.i «Q« » II I. "cn "C" "G" "C" " " " "C "G" "G" "Gi« " " " "6" " " " "C"" " 



■ACGTCTGCCCCGGACATGCCCCCTCGTTGGGGCCAAAGGGAACACATTGTGGA 



361 CCCTTTTJ 



421 GGGGCACAAGATGGGTTTTGTGCCGCATGGGGATGTGAGACCACCGGAGAAGCTTGGTGG 
421 I. n ,1 - c " II G H 1. 1, .1 n c " " c " " " " " T " " C " " " " " C " " n I. II A" « " " " A " " G " " 6 " " C " " " " " '' 

4 81 AAGCCCACCTCCTCATGGGACTATATCACAGTAAAAAGAGGGAGTAGTCAGGACAATAGC 
481 .. 11 « I, n I, II I, II II .1 1. II 11 c " " " 11 11 'I " C " " " " " " " " G " " G " '■ G" CTCCTCC " " " " " " " " CTC " 

541 TGTGAGGGAAAATGCAACCCCCTGGTTTTGCAGTTCACCCAGAAGGGAAGACAAGCCTCT 



601 TGGGACGGACCTAAGATGTGGGGATTGCGACTATACCGTACAGGATATGACCCTATCGCT 
601 " " 'I .. "T" " C" " C" " " " " " " " " " "CC" "A-G" "G" " "A-'G" " " " "C" " " " " " " "C" "T" "C 

661 TTATTCACGGTGTCCCGGCAGGTATCAACCATTACGCCGCCTCAGGCAATGGGACCAAAC 
661 C"G" " " " "A" " " " " "A" " " " " ■• "G" "C" " " " "C" "C" "C" "C " " " " C" " " " "C" "C" " " 

721 CTAGTCTTACCTGATCAAAAACCCCCATCCCGAaiATCTCAAACAGGGTCCAAAGTGGCG 
721 " "G" "GC"G" " " " "C" "G" "G" " " " "C" " "A"G" "G" "C" "G" " " " " C" " " " "G" " " ""C 

781 ACCCAGAGGCCCCAAACGAATGAAAG03CCCCAAGGTCTGTTGCCCCCACCACCATGGGT 

781 .1 n .1 n .1 I. II ,1 II n .. ii ii iiQll „ Q„ il ii ll nQTCT" " " " "G" " " " " " " "G" " " " " " " " " " " " " " " " " C 

841 CCCAAACGGATTGGGACCGGAGATAGGTTAATAAATTTAGTACAAGGGACATACCTAGCC 
841 " " " " " GA" " " II II II 11 C " " A" " G " " C " " " C " G " " C " " CC " G " " G" " G " " C " " C " " " " " G " " " 

901 TTAAATGCCACCGACCCCAACAAAACTAAAGACTGTTGGCTCTGCCTGGTTTCTCGACCA 
901 C"G" " " " " " " " A" " " " " " " " " " "G« "C" "G" " " "C" " " " "G" " " " " " " "G" " CA"G" " C 

961 CCCTATTACGAAGGGATTGCAATCTTAGGTAACTACAGCAACCAAACAAACCCCCCCCCA 
951 n „ „ >. I, c " " T " " G " " C " " " " " C " " " C " G " " C " " " " " " TC " " " " " " G " " C " " " " " " " " " C 

1021 TCCTGCCTATCTACTCCGCAACACAAACTAACTATATCTGAAGTATCAGGGCAAGGAAT 
1020 C" " " " " " " "G" "C" "C" "C" "G" " " " "G" "G" "C" "C" " " " "G" "G" "T" "C" "G" "C" " 

1080 GTGCATAGGGACTGTTCCTAAAACCCACCAGGCTTTGTGCAATAAGACACAACAGGGACA 
1080 " " " " " "T" "C" "A" "G" "C" "G" " " " " " " " " " "CC" " " " " " "C" " " " "C" "G" " " " "C" " 

1140 TACAGGGGCGCACTATCTAGCCGCCCCCAACGGCACCTATTGGGCCTGTAACACTGGACT 
1140 C" " " " " " " "C" " " " "C" "G" ''T"T" " " " " "T" " " " " " " "C" " " " " " " "C" " " " "A" "C" " 
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SeqlDl 12 00 CACCCCATGCATTTCCATGGCGGTGCTCAATTGGACCTCTGATTTTTGTGTCTTAATCGA 

SeqID7 12 00 G" " " " "C" " " " "C" " " " " " " "T" " " " "G" "C" " " " " " " " " " "C" "C" " " " "GC"G" "T" '■ 

SeqlDl 1260 ATTATGGCCCAGAGTGACTTACCATCAACCCGAATATGTGTACACACATTTTGCCAAAGC 

SeqID7 1260 GC"G" " " " " " " "G" " " " "C" " " " "C" "G" "T" "G" " " " " " " " " "C" "C" " " " " " " "G" " 

SeqlDl 132 0 TGTCAGGTTCCGAAGAGAACCAATATCACTAACGGTTGCCCTTATGTTGGGAGGACTTAC 

SeqID7 1320 " " "G" " " " " "A"G" "G" "G" "C" "C" "C" "G" "A" "G" " " " "G" " "C" " " "G" "C" "G" " 

SeqlDl 13 80 TGTAGGGGGCATAGCCGCGGGGGTCGGAACAGGGACTAAAGCCCTCCTTGAAACAGCCCA 

SeqID? 13 80 A" "6" " " " " " " "T" "T" "T" " " " "G" "C" " " " "C" "C" "G" " " " "G" "G" " " " " " " " " " " 

SeqlDl 1440 GTTCAGACaACTACAAATGGCCATGCACACAGACATCCAGGCCCTAGAAGAATCAATTAG 

SeqID? 1440 " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " "G" " "G" " " " 

SeqlDl 1500 T6CCTTAGAAAAGTCCCTGACCTCCCTTTCTGAAGTAGTCTTACAAAACAGACGGGGCCT 

SeqIDV 1500 C" "T" " " '' " " "A" " " " " " " '' " " " " " "C" " " " " " " " " " " "C" " " « " " " " " " " " "A" " " " ■' 

SeqlDl 1560 AGATATTCTATTCTTACAAGAGGGAGGGCrCTGTGCCGCATTGAAAGAAGAATGTTGCTT 

SeqIDV 1560 " " " " " " " " " " " " "C" " " " " " " " " " " "A" " " " " " " " " " " " " "A" " " " " " " " « "T" " 

SeqlDl 1620 CTATGCGGATCACACCGGACTCGTCCGAGACAATATGGCCAAATTAAGAGAAA6ACTAAA 

SeqIDV 1620 T" " " " "A" " " " " " « " " " " "T"A" " " " " " "T" " " " " " " "T" " " " " " " " " " " " " "T" " " " 

SeqlDl 1680 AGAGCGGCaLAO^ACTGTTTGACTCCCAACTUJGGATGGTTTGAAGGATGGTTCAACAAGTC 

SeqIDV 1680 " " " >""' " " " " v « « « » « « « « >■ « >> " »> « •> ■> >' " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " 

SeqlDl 174 0 CCCCTGGTTTACAACCCTAATTTCCTCCATTATGGGCCCCTTACTAATCCTACTCCTAAT 

SeqIDV 1740 " " " " " " "C" " " " " " " " " " " " " " " " " " "T" " " " " " " " " " " " " "G" "T" " " " "G" '' " " " " " " 

SeqlDl 1800 TCTCCTCTTCGGCCCATGCATCCTTAACCGATTAGTACAATTCGTAAAAGACAGAATATC 

SeqIDV 1800 " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " "G" "G" " " " " " " " " " " " " " " " " 

SeqlDl 1860 TGTGGTACAGGCTTTAATTTTAACCCAACAGTACCAACAGATAAAGCAATACGATCCGGA 

SeqIDV 1860 G" " " " " " " "A" "C" " "G" " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " '" " " " " " " 

SeqlDl 1920 CCGACCATQA 

SeqIDV 1920 ">i ""'in II. II II II 
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